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Introduction: Rapid onset and prolonged/sustained accelerations are often encountered in military
aviation. The centrifugal force causes blood mass volume displacements. The pilot co-
unters this phenomenon by means of anti-G straining manoeuvres (AGSM). However,
the physiology of such prolonged manoeuvres is not clear. Here we have evaluated the
effects of 4G and 6G accelerations lasting 10s from 1.41Gz baseline on stroke volume
(SV) and cardiac output (CO) and data quality, as well as changes in frontal brain oxy-
genation (OX) as a function of duration of the acceleration. We further compared the
pilots’ physiological responses to 4G and 6G.

Methods: Ten military pilots (six active, with various amount of flight experience) performed the
rapid onset rate (ROR) profile characterized by rapid onsets of Gz to 4G and 6G that
lasted for 10 seconds, each without Anti-G trousers. The pilots’ SV, CO were evaluated
with bioimpedance cardiography, while their OX - with near infrared spectroscopy. ECG
was constantly monitored.

Figures: 10 » Tables: 1 ¢ References: 14 e Full-text PDF: http://www.pjambp.com e Copyright © 2017 Polish Aviation Medicine Society,
ul. Krasinskiego 54/56, 01-755 Warsaw, license WIML ¢ Indexation: Index Copernicus, Polish Ministry of Science and Higher Education
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Results: SV and CO were generally decreasing with time, whereas HR was increasing. On average,
SV was not different between 4G and 6G. However, CO and HR were significantly higher
at 4G than at baseline (p<0.02), as well as they were higher at 6G than at 4G and base-
line (p<0.005). Despite that OX on average was lower at 6G than at 4G than at baseline
(p<0.03).The data was of poorer quality and less of them were included in the numerical
analyses for 6G than for 4G, most likely due to the performed AGSM.

Discussion:

Rapid onset acceleration leads to physiological adaptations that are more pronounced

at 6G than at 4G. There is some variability in the results due to the use of AGSM, which
has a degrading effect on data quality.

Keywords: Hemodynamics, bioimpedance cardiography, +Gz, monitoring, brain oxygenation

INTRODUCTION

We have previously evaluated the effects
of gradual onset of +Gz on stroke volume (SV),
cardiacoutput(CO)usingimpedancecardiography,
and oxygenation saturation (OX) of frontal lobe
using near infrared spectroscopy (NIRS) [1]. Rapid
onset, prolonged/sustained accelerations are
often encountered in military aviation. The pilot
counters the blood mass volume displacements
by means of anti-G straining manoeuvres (AGSM).
The 4G acceleration (without Anti-G trousers)
in general does not require the use of AGSM,
whereas 6G most certainly does. However, it
is not clear how long lasting accelerations affect
the pilots’ physiology. Here we have evaluated
the effects of 4G and 6G accelerations lasting
10s on SV, CO, and the quality of these measures,
as well as changes in frontal brain oxygenation
as a function of the duration of the acceleration.

METHODS

Subjects

Ten male military pilots (age: 34.848.2 years; 24-
47 years), with various amount of flight experience
participated in the study. All subjects held a current
fitness to fly certificate issued by the Aeromedi-
cal Board (i.e., they were healthy). All of them had
normal or corrected-to-normal vision. The study
protocol was approved in advance by the Bioethi-
cal Committee of the Military Institute of Aviation
Medicine in Warsaw (Decision no 04/2014). Each
subject provided written informed consent before
participating and they were compensated for tak-
ing part in the experiment.

Equipment

A human centrifuge HTCO7 (AMST, Braunau,
Austria) was used to produce the Gz. It was previ-
ously described in detail [1]. Mean blood oxygena-

tion (both oxygenated and de-oxygenated blood)
of the frontal lobe of the brain (OX) was measured
using near infrared spectroscopy (NIRS; NellcorTM
Pulse Oximetry, Covidien-Medtronic, Dublin, Ire-
land). OX was averaged in 4s intervals. The opto-
electronic detector (optode) was attached to the
right side of the forehead of the pilot. Stroke vol-
ume (SV) and cardiac output (CO) were measured
using electrical bioimpedance. A 3-channel ex-
perimental module ReoWir (ITAM, Zabrze, Poland)
was used to measure electrical bioimpedance
simultaneously in the thorax and in the neck [1].
Metrological parameters of the module were veri-
fied by using a dedicated simulator of resistive pa-
rameters of the tissues — ReoTester [2].

Fig.1.  Location of electrodes: Current electrodes:
11 placed on temples (gel electrodes), 12 placed
onthorax (spring electrode), receiver electrodes
HI+and HR+ - behind the ears (gel electrode),
N placed on the bottom of the neck (stainless

wire spring electrode).

The location of electrodes on the pilot is de-
picted in figure 1. The bioimpedance signal from
the thorax is collected using a standard electrode

6| 2017 |Volume 23 | Issue 2 |
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arrangement, as in Kubicek’s method [3], but the
location of the electrodes on the head is an origi-
nal arrangement. Both NIRS and ReoWir were con-
nected to the centrifuge system, thus the OX and
bioimpedance signals were recorded synchro-
nously with ECG, heart rate, Gz and saved in the
centrifuge’s data storing system. Then, all data
were anonymized and exported for further pro-
cessing on an external data processing station.

6|

25 375 50 625 75 875 100 125

Fig.2.  Acceleration profile.

Procedure

The subjects were briefed on the study and its
aims. Then ECG and bioimpedance leads were con-
nected, and the NIRS optoelectronic detector was at-
tached to theright side of the forehead. A Rapid Onset
Rate (ROR) profile was selected, lasting 10 sec each.

Calculation of stroke volume
Stroke volume (SV) of the heart was calculated
based on Kubicek’s formula [4],

SV = constant (;—D)z |Lver ()

where Z is the base impedance measured direct-
ly during the experiment.

The Z, values measured at the beginning
of LVET were used for calculations. The left-
ventricular ejection time (LVET) and (dZ/dt)max
were traced manually by two independent raters,
trained and supervised by LP, who has extensive
expertise in bioimpedance methods, as described
previouisly [1]. Identified artefacts were excluded
from analyses. SV and CO were calculated.

For the neck, only (dZ/dt)max was marked; it can
be interpreted as the flow index in the carotid arter-
ies [5,6]. The interclass correlation coefficient was
higher than 0.7 for individual pilots. This result attests
to good and very good reliability of the results. Similar
results were obtained for CO calculated as SV-HR.

Statistical Analysis
The normality of distributions was evaluated
automatically with appropriate tests. Student

paired t-tests were utilized to evaluate the statisti-
cal significance of observed changes. We acknowl-
edge that the bioimpedance signals were affected
by artefacts created by the subject’s breathing;
however, these artefacts were added to the vari-
ability of measures obtained at particular condi-
tions. All tests were performed with Statistica 13.1
software (Dell, Round Rock, TX, USA).

RESULTS

Fig. 3 - Fig. 10 illustrates the SV, CO, OX, and HR
changes as a function of acceleration’s duration
at 4G and 6G. Interpersonal variability is likely due
to the use of AGSM that visibly deteriorates the sig-
nal, making it near impossible to reliably trace it.
AGSM is used more at 6G than at 4G, thus data for
fewer pilots is available at the higher acceleration.
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Fig.3.  Stroke volume changes with time at 4G. R008
-R020 indicate the consecutive pilots. Smaller
numbers of measurements presented in some
figures reflect lower quality of that data (need
to exclude some measurements).
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in some cases all data points had to be removed
due to poor quality.
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Fig.5.  Cardiac output changes with time at 4G.
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Fig.6.  Cardiac output changes with time at 6G.
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Fig.7.  Blood oxygenation (OX) changes with time
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Fig.8.  Blood oxygenation (OX) changes with time
at 6G.
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Fig.9.  Heart rate changes with time at 4G.
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Fig. 10. Heart rate changes with time at 6G.

Table 1 shows the changes in mean SV, CO, OX,
and HR between the baseline, 4G, and 6G.
Tab.1. Changes in parameters induced by increases

of accelerations; a) from baseline 1,4G to 4G,
b) from 1,4G to 6G, c) from 4G to 6G.

Change between [%], and significance level, p

Change in [%]

Baselineand 4G Baseline and 6G 4G and 6G
Stroke Volume 9425, ns* 16+34, ns* 7+20, ns*
(V)
Cardiac Output 22424, p=0.02 41+23, p=0.003 16+10, p=0.001
(CO)
Heart Rate (HR) 14412, p=0.001 26+14, p=0.005 9+14, p=005
Blood Oxygena- -1£2, p=0.03 -4+3, p=0.003 -2+3, p=0.04
tion (OX)
Flow Index -12+34,ns 12439, ns 21+34,ns

*ns - stastistically non significant.

DISCUSSION

In this study, we have demonstrated that the
physiological response to rapid onset accelera-
tions changes with time. However, the picture
is distorted by the use of AGSM. Higher value
of the acceleration leads to larger mean changes
in stroke volume, cardiac output, brain oxygena-
tion and heart rate. No significant changes in flow
index were found.

82017 |Volume 23 | Issue 2 |
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However, larger G loads resulted in statistically
significant decreases of brain frontal lobe oxy-
genation, most likely due to redistribution of the
blood in the thorax; i.e. less blood ended up in the
brain due to a larger gravitational field in the cen-
trifuge. The additional +Gz effect that must be
taken into consideration is air-blood mismatch
in lungs under Gz [7-9].

All examined pilots were neither instructed
to perform or withdraw from performing AGSM.
However they performed the muscular compo-
nent of AGSM without the breathing component.
The breathing component of AGSM relies on in-
termittent increase of airway pressure which can
at least partially alleviate Gz effects on the lungs.
Rohdin et al. [10] also demonstrated decreased
lung diffusion capacity in hypergravity. On the
other hand, increases in base impedance of the
neck with increasing Gz could be interpreted
as decrease of the blood volume in the neck. How-
ever, the cranium acts as a rigid container of the
brain, the cerebro-spinal fluid, and blood, which
are virtually incompressible [11], thus the amount
of blood in the brain is likely constant during the
+Gz accelerations used in our study. Moreover,
the cerebral autoregulation maintains a relatively
constant cerebral blood flow within the range ar-
terial blood pressure from about 60 to 150 mmHg
[11,12]. In our experience, arterial blood pressure
may decrease below 60 mmHg at +6G, thus small-
er cerebral blood flow may contribute to decreas-
es of OX with increasing +Gz.

Another thing worth consideration is venous re-
turn from brain. Under the +Gz load, blood tends
to be pooled in the venous system of the lower ex-
tremities and the lower part of the abdomen. This
othostatic effect may cause blood pressure in jugu-
lar veins to be lowered to almost zero, which may
cause jugular veins to collapse and effectively stop
the venous outflow from the brain. Some portions
of blood “trapped” in parts of the brain may be fur-
ther deoxygenated through the metabolism of the

AUTHORS’ DECLARATION:

surrounding tissues, which can contribute to a de-
crease in the Ox results registered.

The above mentioned phenomena could be re-
sponsible for the small drop in brain oxygenation
in our participants, despite significantly larger car-
diac outputs at 6G than at 4G.

We did not evaluate changes in arterial pres-
sure and its relationship to the measured parame-
ters. As it is known that Z0 increases with bleeding
induced hypotension in pigs [13], it is likely that
changes in blood pressure would explain some
variance in SV, CO, and OX.

Our results may help understand the physio-
logical adaptations to hypergravity in commercial
space flights, where the accelerations do not ex-
ceed 6G and the age of the prospective space trav-
ellers spans a wide range from 22 to 80 years [14].
Although the G loads in these voyages are not ex-
pected to exceed 4G, one should remember that
military pilots are selected based on endurance
and fitness. Thus, the physiological processes de-
scribed in our study may take place at much lower
accelerations in the general population. The non-
zero resistance of the current electrodes applied
in our study led to some limitations in the results,
as it caused a slight overestimation of baseline
impedances, but, it resulted in a slight underes-
timation of the reported changes in SV and CO.
Similarly, the breathing artefacts had detrimental
effects on fitting quality; however, it is unlikely it
biased the regression results.

The conclusions are limited by the fact that the
pilots performed straining at the onset of the ac-
celeration and at various times of the overload.

CONCLUSIONS

Rapid onset acceleration led to physiological
adaptations that are more pronounced at 6G than
at 4G. There is some variability in the results due
to the use of AGSM that has a degrading effect on
data quality.

Study Design: Krzysztof Kowalczuk, Liana Puchalska, Mariusz Wylezot, Stefan P. Gazdziriski; Data Col-
lection and Analysis: Krzysztof Kowalczuk, Liana Puchalska, Hanna Palonek, Aleksander Sobotnicki,
Michat Janewicz, Stefan P. Gazdziriski; Manuscript Preparation: Stefan P. Gazdzinski, Krzysztof Kowalc-
zuk; Funds Collection: Mariusz Wylezot. The Authors declare that there is no conflict of interest.
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Introduction: The aim of this study is to examine the relationship between the sense of control, life
satisfaction and stress coping styles, and whether there are any differences between
air traffic controllers and pilots in these variables.

Methods: 80 men were tested, including 40 military pilots and 40 air traffic controllers. The tests
were carried out with the use of: Satisfaction with Life Scale (SWLS/) - authors: Ed Diener,
Robert A. Emmons, Randy J. Larson, Sharon Griffin, the Survey for Measurement of the
Sense of Control /Delta/- by R.+. Drwal, The Coping Inventory for Stressful Situations
/CISS/ - by N. S. Endler, J.D.A. Parker.

Results: On the basis of statistical analyses, no differences were found between pilots and air
traffic controllers in the sense of location of control. Compared to air traffic controllers,
pilots achieve significantly higher results in the case of the avoidance style and its sub-
dimensions, i.e. surrogate activities and looking for social contacts as a form of coping
with stress. In addition, the group of pilots found a significant positive relationship be-
tween life satisfaction and the search for social contacts, while the group of controllers
found a significant moderate negative relationship between life satisfaction and the
emotional stress coping style.
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INTRODUCTION

Occupations associated with aviation involve
responsibility for one’s health and life and that of
others both in the air and on the ground, as is the
case in the event of an accident or catastrophe.
Therefore, in order to ensure maximum safety of
air missions, as early as in 1928 obligatory medical
and psychological examinations of candidates for
aviation were introduced in our country.

The assessment of the psychophysical fitness
of aviation applicants shall be carried out by spe-
cialist aviation medicine committees composed
of certified aviation medicine examiners and spe-
cialized psychologists. These specialists assess
the suitability for a specific type of aviation or for
specific jobs in aviation on the basis of subjective,
objective, laboratory tests.

In order to monitor the health status of aviation
personnel throughout their working lives, man-
datory annual tests before an aviation medicine
commission have also been introduced. In the
case of health or professional problems, aviation
personnel are referred to the aviation medicine
committee for occasional examinations, the pur-
pose of which is to find the reasons (health, psy-
chological) for ineffective performance of tasks
and to determine their current suitability for work
in occupations associated with aviation.

In addition, the development of aviation tech-
nology and the increasing number of air opera-
tions are resulting in an increasing psychophysical
burden in occupations associated with aviation.
This is reflected in the dynamics of everyday life in
society and generates stressful situations which,
in order to ensure flight safety, require exploratory
research in order to ensure efficiency and reliabil-
ity in the performance of aviation tasks.

The knowledge gained from the conducted
tests allows to improve diagnostic methods in
such a way that it is possible to assess more ac-
curately the professional predispositions of the
aviation personnel and to forecast the operator
reliability of pilots (flight crews) and air traffic con-
trollers [1,7,16].

As already mentioned, the working conditions
in occupations associated with aviation can be
considered as stressful situations (occupational
stress), which sometimes also involves the need to
act in non-standard situations, which may burden
the human being both mentally and physically
[16]. In the literature [12] on the subject, such situ-
ations are well explained, among others, by R. La-
zarus's and S. Folkman'’s transactional concept of
stress. These authors describe stress as “a special
kind of relationship between humans and their

environment, which they consider to be taxing
or exceeding their resources and endangering his
well-being” [12]. Stress situations encountered by
people are usually triggered by activities aimed at
improving ill emotional health and restoring a bal-
ance between the requirements and the possibili-
ties of meeting them. Whereas the set of strate-
gies, or dispositions, that are activated in a given
stress situation, is defined as a style of coping with
stress, and these are “constantly changing cogni-
tive and behavioral efforts to manage specific
external and internal requirements, assessed by
a person as taxing or exceeding their resources”
[8,9,15]. Therefore, coping with stress can be as-
signed with two functions. The first one is prob-
lem-oriented, focusing on improving relations be-
tween the entity and its environment, and is de-
scribed as task-based. The second is the function
of self-regulation of emotions, which consists in
lowering unpleasant tension and alleviating other
negative emotional states. The two functions or
the trends of coping are not entirely separate and
independent. In a specific stress situation, they in-
terweave and interact with each other.

The authors of many studies [12,13,15,16,17]
also draw attention to the role of emotions in the
process of coping with problems, which also play
an important adaptational role. Namely, they indi-
cate that something vital for the subject is going
on, and also they energize the process of coping
and shape its course. Therefore, self-regulation
of emotions may reduce unpleasant tension,
but it may also aim at increasing the mobilizing
stimulus for action [8,9]. Referring to this concept,
Endler and Parker [6] proposed three styles of
stress management. In addition to the task- and
emotion-focused styles proposed by Lazarus and
Folkman [12], they propose a third way of dealing
with stress, i.e. focusing on avoiding it. It is charac-
terized by a tendency to avoid, survive and think
about the risk in order to reduce the effects of the
stressor [13]. The choice of the style of coping with
stress depends on both the situation perceived as
difficult and individual properties of a human be-
ing [8,9]. Amongst them one can list a variable of
personality, which is the “location of the sense of
control”. Julian Rotter’s “location of the sense of
control” construct was presented in his work on
social learning theory as a dimension of personal-
ity [8] and is expressed as a general expectation
that one’s own action is a tool to achieve one’s
goal. When experiencing reality, the human being
influences the environment, anticipates its states
and gradually creates in their cognitive system
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a picture of the basic relationship between them-
selves and their surroundings. The set of beliefs
that makes up thisimage is called the sense of con-
trol [11]. In this way, a person develops a perma-
nent, generalized expectation for the location of
reinforcement control. It is an individual property
of a human being which is perceived as a dimen-
sion of personality, a continuum with two oppo-
site poles: a generalized sense of external control
and a generalized sense of internal control [4,5].
If a person perceives an event as a consequence
of their own actions, makes efforts to control their
environment, takes responsibility for their own
actions, searches for information, then this is the
so-called sense of internal control. However, when
they perceive events as the result of: chance, luck,
destiny, we are dealing with a sense of external
control [12].

Human stress is also related to life satisfaction,
which affects professional efficiency. Stress may
lead to the improvement of individual quality of
life or reduce it, however, it depends on the sub-
jective assessment of its intensity [12].

Ineffective performance of work, mistakes
made, negative evaluation of professional activi-
ties result in a significant drop in satisfaction with
life, causing insecurity and a lack of emotional sta-
bility.

The multiplicity of stressful effects of the work-
ing environment of pilots and air traffic control-
lers cannot be without consequences for physi-
cal or mental health. In this context, the problem
of the satisfaction with life experienced by such
professional groups is of particular importance. It
is described in the literature on the subject as an
overall assessment of satisfaction with one’s own
achievements and living conditions [3,10]. Such an
understanding of life satisfaction refers to subjec-
tive indicators, i.e. the assessments of the person
themselves, and not to objective indicators of the
quality of life, and also includes them as cogni-
tive assessment, evaluating judgment, and not an
emotional condition.

The research also indicates that work may influ-
ence the satisfaction with its performance, when
it is a source of pleasure, good interpersonal rela-
tions and serves to build a sense of meaningful-
ness in life [14].

These factors seem to be an area of research on
the working environment of such specific occu-
pational groups as pilots and air traffic controllers
in terms of cognition and application, because of
the high social responsibility for the fate of other
people.

It should be stressed that the ineffective perfor-
mance of the tasks of these professional groups
can lead to air accidents or catastrophes, and that
this has consequences both in terms of the media
and in terms of personal and economic well-being.

The literature on psychological studies in the
professional group of pilots and air traffic control-
lers is not very extensive. So far, no research has
been carried out into the interrelationships be-
tween such variables as: the sense of control or
satisfaction with life and the styles of coping with
stressful situations in the above mentioned pro-
fessional groups.

Many studies analyzing the relationship be-
tween stress management styles and personality
can be found in Polish literature [2,9,12,15,16,17].
Numerous studies have been carried out over
a period of several years, but with different test-
ing methods. Moreover, it was not possible to find
works in the available literature that would deal
with the issues of control, satisfaction with life and
styles of coping with work stress. The current work
is exploratory in nature, and the results and analy-
sis of the obtained results can be treated as a basis
for further research.

The aim of this study is to examine the relation-
ship between the sense of control, life satisfaction
and stress coping styles, and whether there are
any differences between air traffic controllers and
pilots in these variables. Therefore, the aim of this
paper is to answer the following research ques-
tions:

1. Are there differences between pilots and air
traffic controllers in the sense of where control
is located, in the way they deal with stress and
in their sense of satisfaction with life?

2. Are there relationships between the sense of
location of control and stress coping styles?

3. Are there any links between the sense of loca-
tion of control and satisfaction with life?

4. Are there any links between life satisfaction
and stress coping styles?

METHODS

80 people aged 23 to 41 were tested. This group
consisted of 40 pilots and 40 air traffic controllers.
The research took place at the Military Institute of
Aviation Medicine and at the Polish Air Navigation
Services Agency. Participation in the study was
anonymous and voluntary. In the groups of pilots
and controllers there is a similar number of per-
sons with secondary and tertiary education.
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The following research tools were used in the
studies:

1. The Survey for Measurement of the Sense of
Control /Delta/ - by Radostaw t. Drwal [4].

2. Satisfaction with Life Scale (SWLS) - authors:
Ed Diener, Robert A. Emmons, Randy J. Lar-
son, Sharon Griffin (Polish adaptation by Z.
Juczynski) [10].

3. The Coping Inventory for Stressful Situations
(CISS) - authors: N. S. Endler, J. D. A. Parker (Pol-
ish adaptation by P. Szczepaniak, J. Strelau and
K. Wrzesniewski) [6].

RESULTS

In order to verify the differences between the
pilots and the controllers in the sense of location
of control /Delta/, a comparison of the averages
between the examined groups was made. Due to
the fact that the variables describing the location
of control and the lie scale in the Delta test did not
have a normal distribution, the analysis was car-
ried out using a nonparametric Mann-Whitney
U-rank test'. Belonging to the above mentioned
occupational groups was introduced as a group-
ing variable, while the analyzed variables included
the sense of location of control and results in the
lie scale. The obtained data have been presented
in table 1.

Tab.1. Comparison of the location of control
between pilots and air traffic controllers.
Average
Group ranks Significance
Parameter of professionals (Rs) (sd) 4 n (bilateral)
) Pilots 3.13 245
L‘f""’":’" | -0.990 0322
ofcontro Controllers 3.48 2.12 40
Pilots 2.20 152 40
Lie Scale -1.003 0.316
Controllers 1.85 135 40

Legend: Z - test statistics, Sd - standard deviation, Rs - average ranks,
n - number of people tested

On the basis of the Mann-Whitney U test, the
differences on the “sense of location of control”
scale between the flight controllers and the pilots
proved to be statistically insignificant Z = -0.090,
p=0.322.

One then also sought to determine whether
the pilots differed from the air traffic controllers in
the severity of the specific “styles and stress man-
agement” used (table 2) and the perceived “satis-
faction with life” (table 3). For this purpose, a com-
parison of the averages between the two groups

1 The Mann-Whitney U test is used when you want to com-
pare two independent samples. It is considered to be the
non-parametric equivalent of the Student’s parametric
t-test for independent samples.

of the Student’s t-test for two independent groups
was made.

Tab.2. Comparison of stress management styles
between a group of tested pilots and air traffic
controllers.

Mana-
gement Group Significance
style of professionals (M) (sd) t Df (bilateral)

. Pilots 5810  7.87

T ed 2194 78 0.031
oriente Controllers 61.95 7.83
Pilots 3510 985
0674 78 0.502
Controllers 33.68 9.05
Pilots 4575 919
Avoidance 4138 78 0.001
Controllers 36.73 10.29
Pilots 1980 547
Si
o 3789 78 0.001
activities Controllers 14.63 6.69
) Pilots 17.08  3.69
|
f::'t:cts 2923 78 0.005
Controllers 14.80 3.26

Legend: M - arithmetic average, t - test statistics, Sd - standard devia-
tion, Df - degrees offreedom

The result of the conducted analysis turned out
to be politically significant t(78)=-2.194; p=0.031
between the groups examined in relation to
the task-oriented style. In this respect, air traffic
controllers achieved significantly higher results
(M=61.95), while persons from the group of pi-
lots (M=58.10) had lower results. Also the groups
studied differed significantly in terms of statistics
on the use of the “avoidance style”. [t(78)=4.138;
p<0.001] and its subdimensions, i.e. “surrogate
activities” [t(78)=3.798; p<0.001] and “seeking so-
cial contacts” [t(78)=2.923; p=0.005]. The results
shown in Table 2 show that pilots achieved sig-
nificantly higher values than air traffic controllers
in this dimension. The assessment of satisfaction
with life is in turn presented in table 3.

Tab.3. Comparison of the level of satisfaction with

life between professional groups.

Standard Signi-
Group Mean deviation ficance
Parameter of professionals (M) (sd) t Df (bilateral)
Satisfac- Pilots 2435 4.46
tion with 1.098 78 0.276
life Controllers 23.30 4,08

Legend: M - arithmetic average, t - test statistics, Sd - standard devia-
tion, Df - degrees offreedom

Both occupational groups indicated a similar
level of satisfaction with life. For the pilots the av-
erage satisfaction was M = 24.35, Sd = 4.46, for the
controllers M = 23.30; Sd = 4.08.

A correlation analysis has been carried out to
see if there is a relationship between the sense of
location of control and stress management styles.
Due to the fact that the variable describing the
sense of location of control did not get a normal
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distribution, the ana|y5i5 used the non-parametric Tab.6. Relationships between life satisfaction and
Spearman’s rho rank correlation coefficient. The stress coping styles.
analysis was conducted for both groups together Group of professionals
. . Management
and separately for the group of pilots and the air  style Parameter  Total  Pilots  Controllers
trafﬁc controllers. The analysis results are present- Peasons 0y g 0020
ed in table 4. Task-oriented
Significance
Tab.4. Relationships between the sense of location (bilateral) 0748 0485 0904
of control and stress coping styles. Pearson's
correlation -0.308 -0.231 -0.427
Group of professionals Significance 0.006 0.152 0.006
(bilateral) - . :
Management style Parameter Total Pilots C s
Pearson's
Corelation oo osea 0247 correlation 0.015 0.136 -0.216
coefficient N : - Avoidance
Task-oriented Significance
significance 4 g4 0.001 0125 (bilateral) 0897 0403 0181
(bilateral)
Pearson's
Correlation o188 0133 o160 Surrogate conrelation -0.058 0.026 -0.247
coefficient . . .
Emotional activities Significance
Significance 55 0415 0.297 (bilateral) 0.008 087 o124
(bilateral) : : -
Pearson's
Correlation 0151 0115 0222 comelation 0.179 0.327 -0.070
’ coefficient Social contacts
Avoidance Significance
Significance o182 048t o168 bilateral) 0.111 0.040 0.666
(bilateral) . : :
Comelation o160 0116 0219 In the group of pilots there was a significant
surrogateactvites —_ positive weak relationship between “satisfaction
ignificance . . . .
(bilatera) 0133 0475 0175 with life” and “seeking for social contacts”. On the
Comation 0,099 0129 ther hand, the group of contr.ollers. had a sig-
Social contacts nificant negative moderate relationship between
Smcanse o84 0664 0427 “satisfaction with life” and “emotional stress man-

On the basis of the conducted analysis, a sig-
nificant negative moderate relationship between
the “sense of location of control” and the “task-
oriented stress management style” was found in
the group of pilots.

Next, the relationships between the “loca-
tion of control” and “satisfaction with life” were
analyzed. As before, the analysis was conducted
for both groups together and separately for the
group of pilots and the air traffic controllers. The
analysis results are presented in table 5.

Tab.5. Relationships between the sense of location

of control and satisfaction with life.

Group of professionals

Parameter Total Pilots Controllers
Correlation coefficient -0.019  -0.175 -0.080
Satisfaction  sjgnificance (bilateral) ~ 0.868  0.279 0.623
with life
Number of research 80 40 20

subjects

The results of the research indicate that there
were no statistically significant relationships be-
tween the “sense of location of control” and “satis-
faction from life” in the groups we studied.

The linear Pearson r correlation coefficient was
used to check the relationship between “satisfac-
tion with life” and “stress management styles”.

agement style”. The above table also shows that
no statistically significant correlations with satis-
faction with life in the studied groups of profes-
sional pilots and air traffic controllers were found
with respect to the task-oriented and avoidance
styles, as well as with respect to surrogate activities.

DISCUSSION

The studies show that there are no differences
between the pilots and the air traffic controllers
in the sense of location of control. It should be
stressed that the groups were similar in terms of
variables such as age, gender and education. The
lack of differences in intensity of this characteristic
may indicate homogeneity of the studied groups
and similarity of professional burdens in both
pilots and air traffic controllers. This leads to the
conclusion that both professional groups perceive
their own behavior and what is happening in their
professional environment as dependent on them
and not on chance or on other people. According
to the literature, an internal sense of control [16]
is the most conducive to efficient operation and
taking up challenges. Thus, it is a desirable per-
sonality trait for both pilots and air traffic control-
lers. Namely, by being convinced that they have
an impact on their own lives, people with such

© The Polish Journal of Aviation Medicine, Bioengineering and Psychology
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characteristics can take dynamic, independent
and effective action, especially in stressful situ-
ations, and they can be very active in searching
for information, using their previously acquired
knowledge to solve problems.

The results of analyses of the above mentioned
professional groups, which refer to preferred
styles of coping with stress (i.e. task-oriented and
avoidance-oriented), significantly differentiate
these groups in statistical terms. Thus, in relation
to the avoidance style and its subdimensions, i.e.
surrogate activities and seeking social contacts,
as a form of coping with stress, the group of pilots
achieved significantly higher results in compari-
son with the group of air traffic controllers. On the
other hand, no significant statistical dependencies
were found in the compared professional groups
in terms of preference for the emotional style of
coping with stress.

The analysis also showed differences between
the two groups in their preference for the avoid-
ance-oriented style and its subdimensions in
terms of seeking social contacts and engaging in
surrogate activities. In these dimensions, the pi-
lots score significantly higher than the air traffic
controllers. It is likely that, although they manage
stressful situations such as the pilot profession ef-
ficiently, they tend to avoid thinking, re-living and
repeatedly experiencing difficult situations. They
have to solve problems they may encounter in the
air on an ongoing basis and additionally have in
mind the responsibility they bear for the safety
of passengers with whom they fly. The avoidance
style of coping with stress in this case may play an
adapational role in solving short-term problems
than in the case of chronic stress [12].

On the other hand, the comparison of pilots
with air traffic controllers in terms of perceived life
satisfaction did not indicate any significant statis-
tical differences between them. It can be deduced
from this that two groups so similar in profes-
sional terms may feel a similar level of satisfaction
with life. As the previous analysis of the variables
has shown, the difference in average results be-
tween the two groups is minimal, which may be
related, among other things, to the similarity of
their choice of a profession related to aviation and
a common five-year educational and pedagogical
path at an aviation college.

The next step was to identify the relationships
that may exist in the sense of location of control
with the choice of preferred stress management
styles. The results showed that there is a signifi-
cant negative relationship between the sense of
location of control and the stress management

style of the pilots. This means that the higher the
results of the pilots regarding the external sense
of control, the less the task-oriented stress man-
agement style is preferred. The study did not
establish a link between the sense of location of
control and the choice of other stress manage-
ment styles. People with an internal sense of con-
trol over reinforcements in the face of threatening
situations make an effort to solve the situation
constructively, rather than to focus on their own
emotions and experiences. The internal sense of
control of reinforcement is connected with the
belief in their own ability to control everyday situ-
ations and with high self-esteem, which can be
useful when practicing such a dangerous profes-
sion. The literature [16] indicates that perceiving
one’s own control over events experienced in life
remains a coincidence with better mental well-
being. People looking for factors that shape their
fate outside themselves, cope with stress much
worse than those who claim to be the authors of
events [2]. The internal subjective belief of a hu-
man being that they can control their difficulties
makes them treat a given situation as a challenge,
which involves taking more efficient action to re-
duce the negative tension caused by stress.

On the other hand, the lack of links between
the sense of control and other stress management
styles may indicate that coping with difficult situ-
ations may be determined by situational factors
rather than personality factors.

On the basis of the conducted research, it was
not possible to determine the relationship be-
tween the sense of location of control and the
perceived satisfaction with life. This could mean
that the location of control may not affect the
subjectively perceived satisfaction with life in the
analyzed groups.

Effective management of stress is one of the
indicators of satisfaction with life, according to re-
search. The analysis of the obtained dependencies
revealed a statistically significant weak positive re-
lationship between the satisfaction with life and
seeking social contacts in the pilots. The air traffic
controllers have been shown to have a significant
negative moderate relationship between satisfac-
tion with life and the emotional stress manage-
ment style.

The higher the scores of the pilots in the per-
ceived satisfaction with life, the higher the score
in the social contacts scale as an avoidance stress
management style. For the air traffic controllers,
however, the results show that the higher their re-
sults are on the satisfaction scale, the lower is their
score in the emotional stress management style.
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One of the factors from which people gain sat-
isfaction is their own activity and contacts with
other people. Close relationships with others, be-
longing to a group can help to overcome stressful
events and thus effectively contribute to an in-
crease in the quality of life. Through contacts with
others, pilots can try to reduce emotional states,
analyze the stressful situations in which they may
find themselves, and obtain social support for their
actions. Such strategies may have a mobilizing func-
tion and direct the course of remedial action [12].

Faced with stressful situations, air traffic con-
trollers focus on actions aiming at addressing the
problem by changing the situation or by cogni-
tively transforming it. The solution of problems re-
duces negative emotions and contributes to sens-
ing positive emotions, which can become a source
of a sense of satisfaction with life. As the theory of
building and broadening positive emotions says,
experiencing positive emotions increases crea-
tivity and the ability to think, which is the reason
for choosing more effective strategies for dealing
with stress [12].

The research carried out has made it possible,
to some extent, to characterize specific profes-
sional groups, such as pilots and air traffic control-
lers. Moreover, the results were used to determine
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whether there are relationships between such
variables as: the sense of control, satisfaction with
life and the styles of coping with stress. The re-
sults presented above and the conclusions may
serve as an inspiration to undertake further re-
search in order to characterize such specific oc-
cupations, which are considered to be one of the
most responsible and stressful.

CONCLUSIONS

No statistically significant differences were
found between the pilots and the air traffic con-
trollers in the sense of location of control.

Pilots achieve slightly higher results in the case
of applying the avoidance style and its subdimen-
sions, i.e. surrogate activities and looking for so-
cial contacts as a form of coping with stress.

There were no significant statistical differences
between the two groups in terms of satisfaction
with life.

There was a significant positive weak relation-
ship between “satisfaction with life” and “seeking
for social contacts” in the pilots.

The group of controllers had a significant nega-
tive moderate relationship between “satisfaction
with life” and “emotional stress management style”.
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INTRODUCTION

The fast development of a genetic engineering
has meant that should led to the serious consid-
eration and political talks should be given mostly
to because of the possibility of transforming bio-
logical viruses into lethal leathal weapons, whose
deliberate proliferation may lead to pandemic
and deadly threat to the entire social groups. Con-
ventional weapons produce immediate effects
and have a direct impact on human health, while
biological agents have prolonged consequences
and will build future threats that can not be eas-
ily estimated [34]. Health consequences caused
by biological diseases such as smallpox, increases
the potential risk of transmission from person to
person, which is a great specification of a biologi-
cal weapon. Most biological agents suitable for a
terrorist attack are odorless and invisible to hu-
mans [42]. In this case, the treatment procedures
caused by infections are not sufficiently effective
and there is a risk of developing a disease after
being exposed to the infection. An attack with
the use of a biological weapons seems nowadays
a quite likely alternative to the terrorist ,conven-
tional” methods used so far [12]. With the help of
relatively small means, very spectacular effects
can be achieved leading to the death or severe
diseases of many people. In addition, the conse-
quences will not be limited only to direct victims,
because there are reasonable assumptions that
they will also cause serious perturbations of a psy-
chological, sociological, economical and political
nature and what worse intensifies social anxiety
and individual concern. Differences in a relation
to the others methods of a terrorism (such as air-
craft hijacking or bomb attack) are so important
that it should be assumed that there will also be
fundamentally different human reactions, primar-
ily related to the difficulty of determining the true
nature of the damaging factor, the possibility of
its impact in the short and long perspective [18].
The Aum Shinrikyo's 1995 sarin attack on the To-
kyo metro station had reminded the world that
by using a very simple method it can destroy the
efforts of maintaining peace. The World Trade
Center towers cataclysm on September 11th 2001
immediately was followed by a bioterrorist attack.
These attacks were calculated to involve maximal
psychological casualties, involving uncertainty,
fear, social distortion and the economic crises and
international disturbances [49].

History of bioterrorism
In the long history of human conflicts different
biological substances and the expert knowledge

about infectious diseases were used not only for

healing, but also for killing other people. The his-

tory of the use of a biological weapons has a cen-
turies-old tradition. A couple of examples:

- inthe sixth century BC, the Assyrians poisoned
wells useding ergot rye to poison enemies
wells [13],

- the Romans used poisoned arrows by, sub-
merging them into dead bodies or animal ex-
crements [3],

- the Tatars catapulted the dead bodies to the
opponent’s side. This attack forced Feodosia
inhabitants to, as a result of which the inhabit-
ants of Feodosia were forced to leave the city
and escaped Genoa and Venice. In this way, the
epidemic has been expanded [15],

— apparently, also Polish troops in 1650 used mis-
siles contaminated by the saliva of rabid dogs
[15],

- in 1797, the Napoleonic army flooded the
plains around Mantua (Italy) to strengthen the
spread of malaria among the enemy [15],

— in 1863, the Confederates handed over clothes
from patients with yellow fever and smallpox
soldiers to the Union Forces during the Ameri-
can Civil War [3].

Those examples were fierce and terrifying
but were used on the small scale. The possibility
of using a biological agent as a weapon of mass
destruction is much worse and threatening, es-
pecially in the last century and now. However, it
was only the twentieth and twenty-first century
that posed a threat in the form of making bio-
logical weapons of mass destruction a biological
agent. During World War |, the German soldiers
tried to infect horses and mules with sugar cubes
contaminated with anthrax bacteria contained
in sugar cubes horses and mules [37]. World War
Il was also the arena where biological weapons
were tested. Japan created a wax unit called Unit
731, located in Beiyinhe in Manchuria and carried
out experiments with prisoners of war [1]. Chris-
topher, Cieslak, Pavlin, Eitzen [8] reported that
several thousand prisoners died as a result of
their experiments. What's more, mortality among
people living in the area of unit 731 was very high
for the next few years. After the war in 1950, the
Americans carried out an experiment to infect hu-
man populations around the Bay of San Francisco
with the bacteria Serratia marcescens, a low-risk
pathogen that infects the skin and the respiratory
system. However, the effect was quite exception-
al, because almost the entire population was in-
fected and despite seemingly harmless operation,
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several people were killed [9]. In the seventies of
the XX century in the USSR research on biological
weapons was conducted intensively. conducted.
Pathogens such as tularemia, anthrax, glanders,
chickenpox and encephalitis virus have been pro-
duced. In Sverdlovsk in 1979, as an effect of an ac-
cident, anthrax has penetrated laboratory walls.
The epidemic occurred at a distance of 4 km from
the research laboratory [1]. However, Soviet offi-
cials said it happened after eating contaminated
meat, and it was not until 1992 that President Boris
Yeltsin officially admitted that the epidemic was
due to the waxy fault of these investigations ex-
periments. This caused an anthrax epidemic that
resulted in 77 morbidity and 66 deaths occurred
within 28 days of the pathogen’s release [29]. At
present, we still do not exactly know what hap-
pened to the biological weapons stock in Russia.

Definition of terrorism and bioterrorism

Since attack on the World Trade Center in Sep-
tember 11th 2001, train bombings in London in
March 11th 2004 and July 7th 2005 the term ,the
psychology of terror” increased it interest. All this
resulted not only in fatalities and injuries of many
people but also in the traumatic reactions of the
whole societies. Crenshaw [11] believes that it
is possible to talk about a new kind of terrorism
which aims to transform the world based on pri-
marily religious differences but also on a civili-
zation and cultural changes. In this context the
phrase global ,strategy against terrorism” forced
us to deal with global terrorism as opposition
to the ,old” terrorism which has a rather limited
range and seek to obtain political support for their
ideas. Above mentioned September 11th 2001 has
became as a starting point for modern societies
to prepare and planning a possible reaction to the
use of a chemical, biological, radiological and, nu-
clear, (CBRN) weapons of mass destruction [44].

Defining terrorism is not only a theoretical issue
but an operational necessity. Without answering
the question of ,what is terrorism” you can nei-
ther impose the responsibility on those countries
that support terrorism or engage in state terror-
ism, nor can you take steps to combat terrorist or-
ganizations and their allies. Until now it had been
built much more than 100 definitions of terrorism
[27]. This proves that still not all aspects of this
phenomenon are clear and comprehended.

The USA for example defined terrorism in ac-
cordance with the Federal Criminal Code, which
defines terrorism as a means involving violent (...)
or life-threatening activities [...] that violate the
criminal law of the United States or any country

and appears to be intended (i) to intimidate or
coerce a civilian population; (ii) influence govern-
ment policy through intimidation or coercion; or
(iii) influence government behavior as a result of
mass annihilation, homicide or kidnapping; and
... (C) occur primarily within the territorial jurisdic-
tion of the United States ... " [46].

The definition of terrorism defined by Depart-
ment of Defense (DOD) it is as “the unlawful use of
violence or threat of violence to instill fear and co-
erce governments or societies. Terrorism is often
motivated by religious, political, or other ideologi-
cal beliefs and committed in the pursuit of goals
that are usually political [22]. It should be noted
that both of these deficits draw attention to the
phenomenon of intimidation and the spread of
fear throughout society or the terrorist act itself
or only its announcement. Another definition con-
cerning biological agents ,The intentional release
of an infectious particle such as a virus or a bacte-
rium from the confines of a laboratory or medical
practice must be formally condemned as an irre-
sponsible threat against the whole human com-
munity” [26]. In this context bioterrorism can be
defined as the intentional use of living organisms
such as bacteria, viruses and fungi with the intent
to cause disease, death, or environmental dam-
age [5]. These agents are typically found in nature
but it is possible that they could be changed to
increase their ability to cause disease, make them
resistant to current medicines or to increase their
ability to be spread into the environment. Biologi-
cal agents can be spread through the air, water or
in the food. Bioterrorism has a potential and lethal
method to threaten human individually or even
nationwidenational wide. This intimidation may
concern an unknown range of destructive influ-
ences of the pathogen on the human body and /
or the threat of incurring attacks.

Differences between bioterrorism and

other forms of terrorism
Infectious agents used in bioterrorist attacks

have three features that make it very attractive in
the hands of terrorists:

1. The pathogens replicate themselves, which
means no more than they can reproduce and
spread in the environment themselves [39].

2. Pathogens spread through people’s contact
with each other, making completely innocent
people unwittingly “cooperate” with terrorists
and become carriers of a lethal disease [39].

3. Dormant biological agents can go unnoticed
for many years in the environment and appear
unexpectedly [17].
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The most important factor that differentiates
bioterrorism from other forms of terrorism is that
biological agents can be easily transferred from
person to person. This means that far-reaching
consequences are not easy to predict and can be
much more harmful if you only consider an attack
limited to one specific location. Bioterrorism is dif-
ferent from other types of terrorist methods, pri-
marily a long-term impact on the population. The
cruelty of biological weapons is based on uncer-
tainty and the lack of clear targets, which causes
difficulties in determining whether an attack has
occurred and what its real extent is [20]. The worst
case scenario that could be met in a bioterrorist
attack is based on the assumption that you can
unknowingly be the target of infection and later
the carrier of an infectious substance. Biological
weapons are therefore more fearsome terrorist
than conventional war weapons, because there it
is not only an intention tended to destroy a part
of the population, but also used as a means to
an end used to obtain a psychological impact on
a much wider population - by introducing social
anxieties, fear and violence. Human reactions can
have a negative effect on others. One possible
symptom is the possibility of panic behavior on
a large scale. In such circumstances, lack of infor-
mation and uncertainty about the psychological
effects of bioterrorism complicate the task of a re-
sponsible preparation and proper response in the
event of an attack. Clear understanding of how to
deal with the psychological effects of a bioterror-
ism is crucial to the development and implemen-
tation of a realistic preventions [2]. At the same
time, it is important to consider how to implement
and communicate the plans to reduce anxiety and
fear of the threat. This means that the same attack
method and similar level of threat can cause sig-
nificant health differences in affected populations
depending on communication aspects, strategy

Tab. 1.  Distinctions Between Terrorism and Bioterrorism

[43].

Name Terrorism Bioterrorism

Speed at which attack

. Immediate
results in effect

Delayed or Prolonged

Site of attack Specific Unknown

Knowledge of attack

boundaries/scope Unknown

Well understood

Physicians, nurses,

First responders public, health officials

Police, fire, EMS

Distribution of affected
patients

Geographically

Concentrated area .
dispersed

Confined
environment

Decontamination od victims
and environment

Geographically
dispersed

Not usually
necessary

Required for

Isolation/Quarantine A )
Q transmissible diseases

Medical interventions Trauma, first aid Antibiotics, vaccines

formulation, organizational issues and individual
leaders’ abilities.

The case study of bioterrorism and human

psychosocial reaction

The act of bioterrorism prepared against the US
postal system took place on Tuesday, 18 Septem-
ber 2001. It consisted on sending five letters that
contained the anthrax spores (Bacillus anthracis).
The attacks were named by the Federal Bureau of
Investigation as Amerithrax [4] and occurred just
a week after the September 11 attacks. Letters
containing anthrax were sent to media offices and
to two Democratic US Senators. As a result of this
attack, the activities of the US Congress and the
Supreme Court were suspended, as were postal
operations covering the whole country. Eighteen
out of twenty-three infected men survived, un-
fortunately, despite the treatment, five died. Over
33,000 have been subjected to prophylactic treat-
ment. The total cost of expenses related to the
neutralization of the impact of this attack is esti-
mated at over USD 6 billion USD [40]. So the conse-
quences were absolutely disproportionate to the
costs incurred by terrorists. After this attack, the
US Congress decided on a new legal regulation.
This was set by the executive order of the White
House Home Security Bureau on October 8, 2001.
It defines the role of a new office in response to
bioterrorism involving the coordination of:

1. Development of monitoring protocols and
equipment for a use in detecting releases of
biological, chemical and radiological threats.

2. Efforts to ensure public health readiness for a
terrorist attack, including reviewing the vacci-
nation policy and reviewing the adequacy and,
if necessary, increasing the supply of vaccines
and pharmaceuticals and hospital potential.

3. Increase efforts to prevent unauthorized ac-
cess to development and unlawful import of
chemical, biological, radiological, nuclear, ex-
plosive or other similar materials that could
potentially be used in terrorist attacks in the
United States.

4. Retention and disposal of biological, chemical,
radiological, explosive or other hazardous mate-
rials in the event of a terrorist attack or attack in-
volving such threats and coordination of efforts
to mitigate the effects of such an attack [16].

U.S. Postal Service has become a place of chaos
and confusion, which had wide social, behavioral,
psychological and organizational consequences.
They affected both local communities and the
whole nation. Although the purpose of bioterror-
ism was focused on specific people, it was at this
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time that receiving letters or parcels became dan-
gerous or at least very unpleasant. The US govern-
ment and public health organizations were not
prepared to counteract both biological effects
and mental health problems. Today, however, it is
known that awareness, understanding, planning,
preparation and perhaps the most important
practical exercises are crucial for the proper re-
sponse of society to terrorism and have far-reach-
ing consequences for effective coping with bio-
terrorist action. Bioterrorism raises special safety
rules and restrictions such as manage and secure
vaccination programs, ensure limited access to the
prophylactic medications, possible evacuation of
affected people and place assignment for isola-
tion. From psychological point of view establish-
ing and training professional management could
reduce the size of the attack [19]. This requires not
only preparation, but must also influence media
activities, ensuring adequate communication of
risks, public education programs and leadership,
to maintain public confidence and ensure that peo-
ple follow the guidelines indicated by these meas-
ures in the event of the spread of such disease.
Bioterrorist acts can be targeted at any number
of goals such as achieving a political goal, mak-
ing revenge, punishing unbelievers or shaping an
apocalyptic vision. Victims who have been killed,
wounded or even directly affected are rarely the
main target. It is, however, fear and fear installed
in the on society for as long as possible, the loss of
a sense of personal and community security and
disruption of critical social infrastructure that can
shake down maim the economy and leadership of
the nation. Immediately after the terrorist attack
on the US postal system, people reacted unsuc-
cessfully because they did not receive any reliable
information from leaders or made decisions based
on fear causing unhelpful behavior and even
panic. Biological weapons are expected to bring
not only death and negative consequences to the
biologically healthy infected people, but also a
psychological and psychosomatic symptoms such
as prolonged anxiety attacks, including nausea,
fever and headaches, long-term malaise. In ad-
dition, psychosocial distrust is to spread not only
towards the government and medical staff, but
also in relation to people from the neighborhood
[33]. In above all the aim of a bioterrorism is break-
ing the public trust in administrations and pub-
lic institutions. It is also to prove that deliberate
damage is easy and possible at any time, and the
government, politicians and local leaders are not
able to prevent fatal consequences. Bioterrorism
is a special type of man-made disaster that causes

a much larger percentage of psychological vic-
tims than natural accidents or technological acci-
dents [20]. There will be traumatic disorders such
as unexplained somatic symptoms, depression,
emotional outbursts, anxiety disorders, increased
alcohol consumption and addictive substances
[10]. The act of a bioterrorism requires not only the
segregation of medical victims, but above all an
effective risk assessment related to the possibil-
ity of panic behavior [38]. Issues related to panic
include a psychological mechanism that narrows
down human thinking to a selfish form of action.
There is a belief that there are no other ways to es-
cape this situation. Although there are not many
examples of panic reactions after a catastrophe, it
is still possible to take into the account among the
risk factors of panic. Norris, Friedman, Watson [31]
conducted a review of epidemiological literature
investigating 160 samples of disaster victims pub-
lished since 1981 on the psychological effects of
a natural and man-made disasters on more than
60,000 people. As with other types of disasters, an
attacker-terrorist will lead to mental disorders and
psychiatric diseases. One of the specific threats
is the possibility of being a witness to the death
of a family member or close relatives, which may
cause symptoms of PTSD, depression, who were
susceptible to an attack before the event or are
already suffering from the disease. Example of in
clinical trials of victims of the attack in Oklahoma
City stated by. North, Pfefferbaum, Kawasaki, Lee,
Spitznagel [32] for example found that 34% vic-
tims had PTSD and 22% a severe depression.

Aviation bioterrorism

Every year, around 4 billion passengers travel
by air [21]. This huge mass of people can also pose
as a very serious threat to the risk of transmitting
infectious diseases. This can happen accidentally
by a single contact with an infected passenger
or even worse, deliberately. The intention of con-
scious contagion of passengers, carried out in a
closed cabin of aircraft, as well as other people
after leaving the aircraft by the patient, is a pure
act of the bioterror. Due to the fact that various
infections can be easily transferred from person
to person, but in a well-ventilated room, can limit
the risk of disease transmission is limited to two
rows of seats adjacent to the infected person.
Unfortunately it is difficult to assess the effective-
ness of such action. Medical data indicate that
such cases are rare and have never led to an out-
break [28]. However, due to the long-term effects
of transmission of infectious diseases from one
continent to another, this risk can not be exclud-

© The Polish Journal of Aviation Medicine, Bioengineering and Psychology

2017 | Volume 23 | Issue 2 | 23



Review Article

ed [47]. Currently, there is no effective method of
eliminating this type of suicide passengers to pre-
vent them from entering a public space, such as an
airplane and an airport, because, inter alia, the pe-
riod of incubation of an infectious disease may be
asymptomatic, so no one will notice it. There are
two important elements that can be used in ter-
rorist tactics: an airplane treated as a weapon and
a human being as a carrier of biological agents. In
this way, it is possible to write scenarios describing
the possible course of such an event. An example
of a virus that can be taken into account in such
a scenario is, for example, smallpox, because the
incubation period is about 2 weeks and is easily
transmitted between people. Another may be a
virus that causes symptoms of acute respiratory
failure (SARS). Terrorist operations using these
types of pathogens can have very uncertain con-
sequences, among others because the extent of
infection is unknown due to the high unpredict-
ability of the spread of the disease. These proper-
ties are therefore ideal for terrorists, because they
cause anxiety and a sense of overwhelming dan-
ger that can not be controlled and thus controlled
and ultimately lead to organizational information
chaos [30]. In such conditions, opposite concepts
of solving the problem are created. Bioterrorist at-
tacks are often followed by the pattern of transfer-
ring “bad things” by “bad people”. Paradoxically,
pilots and passengers are thoroughly checked at
airports, but transport of goods, especially on do-
mestic lines, is subject to much less restrictions. It
can be a way to carry pathogens. Another risk is
the possibility of spraying biological agents from
the plane’s deck. It can also be sprayed over large
urban agglomerations and drinking water reser-
voirs. Due to the relatively small amount of aero-
sol and the potentially large number of infected
people, this method seems relatively easy to use.
Aerosols for infection are odorless and tasteless,
invisible and very cheap compared to other types
of weapons of mass destruction. The carrier of
such an aerosol can be an airplane, a helicopter,
and perhaps primarily an unmanned aircraft or a
small drone, because in this case there is no risk of
catching terrorists involved in such an operation.
The use of the aircraft for a large-scale biological
attack is a completely real scenario, which unfor-
tunately can be fulfilled. There is also a separate
type of terrorism called agroterrorism but one can
also distinguish its subgroup of aviation agroter-
rorism, consisting in the use of an airplane to try
to spread germs in agricultural areas. The purpose
of this action is to poison large areas, farm animals
and pathogenic pathogens against livestock and

agricultural crops so as to cause food poisoning in
order to change people’s social and eating habits
for humans and forcing change in eating and so-
cial habits [14]. This will trigger numerous social
tensions. The big problem is the lack of protection
of agricultural areas against such an attack. The
transport of biological pathogens can be linked to
an advanced drug transfer methods. For example,
there were many cases of drug trafficking using a
drone. An attack of microdrons may also be con-
sidered, which can be completely undetectable or
detectable to a minimum, although the amount of
transmitted infectious agent would also be small
in this case. In this context, it should be noted that
air is the most suitable environment for transport-
ing biological agents. It seems in this situation
that the basic difficulty of bioterrorists is not the
transfer of a biological factors, but their produc-
tion [23].

SUMMARY AND CONCLUSION

The characteristic use of a biological agents
often means deferring the reaction of the human
body for an indefinite time depending on the fac-
tor used and its real impact. Lederberg [25] thinks
that the vulnerability of the US to bioterrorist at-
tacks is high, and the threat “is probably the most
onerous and the most serious security challenge
we face.” In bioterrorist activities, the threat is not
anthrax, but an overwhelming fear of possible, all-
encompassing consequences. Toan American out-
post, five people have been infected with anthrax,
thousands have been tested, and millions have
feared for their lives. Uncertainty about future acts
of a bioterrorism is extremely painful, involves an
unpredictable range of activities that nobody has
experienced before, so there is anxiety that But-
terworth calls “anticipation of fear” [6]. In the psy-
chology of terrorism, it is important to inform the
public that this method of destabilizing social life
is more related to subjective perception (also of a
collective nature) than to reality. To win this war,
people cannot succumb to the propaganda of ter-
rorists strengthened by free media, give faith to
rumors or, unexpected information and analysis
of the so-called “specialists”. However, it should
be noted that in order to meet these challenges,
a high level of social trust is needed not only for
the government, but also for political opponents
and scientific authorities who should represent a
unified, rational and balanced message. Society
should also be informed about facts, because con-
cealing the truth leads to conspiracy theories, dis-
semination of untested impressions. The main dis-
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tinguishing feature of a biological weapons is that
even a small amount of pathogen can be enough
to contribute to the death or serious illness of
many people. The period of full development of
the destructive force is not immediate; therefore it
is extremely difficult to prepare activities in terms
of readiness, protection and response. There is
still a gap in knowledge and scientific analyzes re-
garding the psychological effects of bioterrorism
and ways to protect people from the devastating
consequences of such a catastrophe. Examples of
other events, such as natural epidemics and acci-
dents, are a kind of background.

The history of previous experiences includes
tips on the preparation and plans of bioterrorism
involving public organizations. These experiences
emphasize the individual psychological weight
of a risk perception and decisions regarding the
preparation of medical assessment in the event
of a biological attack [35]. The medical healthcare
system must be prepared for the management of
a bioterrorist event. These experiences emphasize
the possibility that medical facilities may be over-
whelmed by the needs of people who have been
severely or potentially affected. Wessely, Hyams,
Bartholomew [48] described psychosocial diseas-
es in connection with 9/11 September, 2001 at a
school in Washington, where bioterrorist rumors
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Ease of travel, especially by air, increases the risk of spreading dangerous infectious
diseases not only within countries but also between continents. The authors analyze
the actions taken during the EBOLA epidemic in 2014-2015 against the background
of the procedures implemented during the influenza pandemic and SARS epidemic.

The main problem before and during an epidemic or pandemic of infectious diseases
is the preparation of appropriate tools to be used from the first moments of the threat.
Close cooperation between and coordination of all services involved in the decommis-
sioning of epidemic outbreaks is becoming essential.

It is necessary to develop appropriate plans concerning unified risk management
procedures. They should take into account not only the activities of medical services,
but also representatives of other areas (including airline workers, critical infrastructure
systems, the media, as well as representatives of the political level).
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INTRODUCTION

The epidemic of the EBOLA viral disease, which
occurred in 2014-2015, showed that infectious
diseases cannot be treated solely in the context
of a historical or exotic phenomena. Both previ-
ously known infectious diseases and the so-called
emerging diseases are the cause not only of hu-
man illness and death, but also of huge economic
and political losses.

The constant accompanying development of civi-
lization is simultaneously a source of new tools use-
ful for responding, as well as an element conducive
to a faster spread of infectious diseases even from
the most distant regions of the world. Experts stress
that the time needed to bridge the gap between the
two most remote places on earth is shorter than the
incubation period for infectious diseases that have
so far been identified in humans. As a result, we may
be exposed to new threats every day, the effects
of which are difficult to predict [2].

The current political situation poses another
threat as well. The increased threat of terrorist at-
tacks worldwide, including in Europe, makes bio-
terrorism a current phenomenon [2].

Therefore, with progress and political changes
as well as increasing public health threats, our
approach to action planning in the event of an
epidemic of infectious diseases must be modified
and the treatment of infectious diseases as an ex-
otic problem that does not concern us must stop.
These changes were partly introduced already
during the preparations for the influenza pan-
demic, carried out before 2009, however, when
analyzing the later actions, e.g. during the EBOLA
epidemic, it is clear that unfortunately they have
not become a standard in responding to other in-
fectious diseases [16].

Preparations for most crisis situations are car-
ried out on a multidirectional basis, at all level
of responses, but very rarely as systemic, long-
term strategies [16,17]. According to the authors,
the priorities in the area of preparation are most
often imposed by the existing or upcoming crisis
situation and are not aimed at improving the en-
tire response system in their nature, but only at re-
solving an existing or upcoming threat. Prepara-
tions are usually conducted on a “crisis to crisis”
basis, and a multitude of teams, plans, procedures
and tools are not always conducive to an optimal
exchange of information or a more comprehen-
sive approach to the issue, and often even lead to
chaos and decisions that are not very rational. Very
often, the need for the universal nature of adopt-
ed solutions that could be included in more prac-
tical, universal strategies is not taken into account.

Lack of such solutions results in the fact that the
effectiveness and efficiency of actions taken at the
moment of occurrence of a specific threat is of-
ten inadequate to the needs and generates both
financial and time losses, which, in the opinion
of the authors, is of great importance in the case
of continuous shortages of both time and money
in the entire crisis response system.

Of course, key aspects in biological emergency
preparations are those arising from the nature
of the biological agents, the characteristics of the
exposed population, but also from the risk man-
agement measures available. Unfortunately, at the
present we must also accept the fact that the po-
litical and economic situation has a huge impact
on the action planning possibilities. The negative
influence of these factors needs to be analyzed
very carefully in order to improve the efficiency
of the preparations. As previous epidemics have
shown, political decisions are often the cause
of difficulties in the implementation of plans and
procedures, resulting in a loss of public trust in the
actions taken by medical experts.

In any crisis situation, including an epidemic
of an infectious disease, the media play an impor-
tant role. As experience from e.g. the epidemic
of the viral disease Ebola shows, the role of both
traditional media (radio, television, press) and
e.g. digital media and information tools available
in cyberspace is huge. Their inclusion in prepara-
tion and response plans is a necessity which re-
quires long-term action. According to the authors,
it is necessary to standardize procedures and to
cooperate closely with the WHO in this respect.

Taking the above into account, the aim of the
study was to:

1. Demonstrate the state of preparations for
threats related to the spread of dangerous in-
fectious diseases.

2. Discussion of the problems identified by inter-
national expert groups, in the context of local
and national preparations.

3. Identification of proposed systemic solutions
necessary to continue preparations.

THE EBOLA VIRAL DISEASE EPIDEMIC

The Ebola viral disease virus was first identified
in the 1970s Since then, until 2013/2014, all out-
breaks of this disease had a similar course [13]. The
disease was mainly found in Central Africa, with
several to several hundred deaths usually occur-
ring in the identified outbreaks. At the same time,
they were limited in time, place and population.
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Between the identification of Ebola hemor-
rhagic fever and 2014, a total of approximately
1,500-1,600 deaths (fewer than 40 deaths per year
since the virus was discovered) were reported. De-
spite the use of the Ebola model in many exercise,
plan and procedure scenarios [21,22], in America,
Asia and Europe it still was an example of an exotic
or bioterroristic disease.

The situation changed at the turn of 2013 and
2014, when the cases were confirmed for the
first time in West Africa [3,4,13]. The scale of the
epidemic, the place case of illness and death oc-
currence, surprised everyone. Between 2014 and
2015 alone, the disease caused 27,000 cases, in-
cluding 11,000 deaths. It was the longest lasting
epidemic of this disease [7,20]. Although the first
cases occurred in South Guinea in December 2013,
the epidemic remained unrecognized until March
2014, allowing the virus to spread to Sierra Leone
and Liberia (via land borders) and by air to Nige-
ria, the most populated country in Africa. Despite
alarming appeals from non-governmental organi-
zations present in the region, including Doctors
Without Borders, about the growing scale of the
threat and the need to take urgent action, it was
not until August 2014 when the World Health Or-
ganization (WHO) has recognized this epidemic as
a Public Health Emergency of International Con-
cern (PHEIC) in accordance with the International
Health Regulations 2005 (IHR 2005).

During the course of the epidemic, the virus
spread to other African countries (Senegal and
Mali). In addition, Ebola infections have occurred
in the UK, Italy, Spain and the US, countries pro-
viding help to infected people. In order to receive
appropriate treatment, those affected were trans-
ported to their countries of origin. Naturally, im-
ported cases of the disease occurred in the USA, It-
aly, Great Britain, and virus transmission occurred
in Spain and the USA [20].

Because the course of epidemic was so rapid
and differed from any previous one, many experts
asked themselves what caused such large differ-
ences in its course, in comparison to previous epi-
demics of this disease [3,4,7].

Initially, it seemed that the virus that had ap-
peared in the region quickly mutated and gained
the possibility to spread more easily and greater
virulence. The possibility of changes in the ge-
nome caused by late diagnosis of the disease and
long-term circulation of the virus among the pop-
ulation was also considered [3,15,20].

Later genetic analyses did not confirm these hy-
potheses. The virus circulating in West Africa was
very similar to the one found in Central Africa. The

differences in the genome were so small that they

should not cause differences in the spread of the

disease. Also, the pathogenesis of the disease did

not indicate that the severity of the outbreak and

the characteristics of the epidemic were caused

by changes in the virus characteristics [16].

In view of the above, a number of questions
arose:

1. What was the cause of such a large scale epi-
demic?

2. What factors prevented us from being able to
control it quickly?

3. Why did the tools developed for responding
in case of an infectious disease not work, or
proven to be insufficient?

4. Did the 2005 IHR, as the legal basis for prepa-
ration and response, trained during the influ-
enza A(H1IN1)pdm09 pandemic among others,
prove ineffective in the case of other infectious
diseases? [11.12]

To answer these questions, many international
expert teams have taken action to carefully ana-
lyze the situation and the actions taken in order to
identify both the strengths and weaknesses of the
system and to implement corrective actions [16].

Also from Poland’s perspective, it became nec-
essary to carefully analyze the actions taken dur-
ing the Ebola epidemic at each level of response,
taking into account the specificity of countries
particularly affected, referring them to the actions
taken during previous epidemics of infectious dis-
eases and developing on this basis appropriate
preparation plans for our country.

The analysis cannot, of course, ignore the geo-
political situation of West African countries, since
one of the main and quite obvious reasons for
the failure of the response at national level in the
region was the result of a long lasting civil war
as well as the political and economic weakness
of both Liberia and Sierra Leone. During the war,
existing infrastructure, including medical infra-
structure, was significantly destroyed. The lack
of a coherent system of surveillance over infec-
tious diseases caused delays in reporting in prac-
tice and thus prevented efficient implementation
of early actions adequate to the scale of the threat.
Ubiquitous corruption and a total lack of pub-
lic trust in the governments of these countries
proved to be an important factor. The authorities
did not know how to react, primarily placing eco-
nomic reasons above efficient and effective, and
most importantly - quick response. Also, the great
effects of delayed response to the threat were not
foreseen [16]. It needs to be noted that a similar
situation occurred during the SARS epidemic
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when a suspicion that China tried to “cover” the
epidemic and did not report the cases to the WHO
arose. This delayed the containment of the virus
at the international level and caused considerable
economic losses [11,12].

It is on the basis of this experience that the
2005 IHR imposed an duty to report information
on risks on WHO Member States. According to the
adopted assumptions, each country has 24 hours
to report [11,12]. However, as the Ebola epidemic
has shown, the possibilities for enforcing this duty
remain very limited.

The social and economic situation of the coun-
tries affected by the Ebola virus has also had
a huge impact on the shortage of medical staff. In
Liberia alone, according to 2010 data, there were
51 doctors per 4 million people. At the same time,
doctors or nurses from other countries often faced
mistrust in many places they worked, especially
when they appeared in strange and dangerously
looking protective clothing. Often, medical staff
dressed in such a way was a source of anxiety and
sometimes even fear, which made it difficult for
them to work with the local community.

Lack of previous experience, concerning the
reaction during the viral disease Ebola was also
not without significance. It was not present in the
region before and, due to its non-specific symp-
toms, it took about three months to identify the
real causes of the disease and death. In many plac-
es (according to local authorities of e.g. Liberia),
Ebola has not been taken into account as a cause
of illness for a long time and has not been regis-
tered in surveillance systems. The causes associ-
ated with the non-specific symptoms were often
seen in other diseases, including malaria in these
areas in particular.

The nonspecific course of the disease and the
lack of appropriate infrastructure and equipment
have also made it difficult to organize special iso-
lation facilities for people infected with the Ebola
virus, the so called Ebola Treatment Units — ETU.
When the onset of symptoms of the disease oc-
curred, the persons were directed to specially
prepared rooms. Unfortunately, while waiting for
laboratory tests, which lasted up to 2-3 days, the
infected people stayed in one place with those
that showed symptoms caused by other diseases.
This posed a risk of further spread of the disease
to people suffering from other conditions. There
is no data available on the number of hospital-ac-
quired infections that have occurred in connection
with such management, but it can be assumed
that such organization has not been conducive
to building confidence in medical procedures and

proceedings. Those sent to ETU often thought
that they were being sentenced to death in isola-
tionin these places. There were cases of people di-
agnosed with Ebola, who, not wanting to undergo
treatment in an ETU, traveled many hours to other
distant places to meet the family. This, of course,
caused the spread of the disease and new out-
breaks.

Insufficient security of medical staff during the
course of the epidemic was a serious problem. The
lack of appropriate protective suits, incompetent
use of personal protective equipment caused the
disease in the initial period of the epidemic to af-
fect, to a large extent, the people who took care
of the sick. This is why some doctors or nurses,
fearing for the health of their own and that of their
families, have considered refusing to help. Similar
situations occurred during the yellow fever epi-
demicin the USA, SARS or the influenza pandemic
[11]. The experience of doctors working in coun-
tries affected by dangerous infectious diseases
has often shown how difficult were the choices
they were forced to make.

It should be emphasized that working in protec-
tive suits, which provide the comfort of safety for
medical personnel, requires appropriate training.
In addition, this work is very physically demand-
ing and therefore time-consuming. The number
of people seeking help was enormous, which cre-
ated discomfort for medical workers, including
mental discomfort. The situation was improved by
regular training sessions addressed to the staff go-
ing to the areas of disease occurrence which were
conducted by CDC, WHO or the Doctors Without
Borders organization, among others [10].

The traditions and beliefs of the local popu-
lation concerning e.g. care for the sick persons
and methods of burial, during which direct con-
tact with corpses often took place also proved
to be a big problem [1]. Therefore, as it was the
case during previous Ebola epidemics, the virus
spread most intensively among those who took
care of the sick or took part in funeral ceremonies
[1,8,14].

The lack of an effective surveillance system, dif-
ficulties in reaching all the regions of the country
where the disease occurred are other key prob-
lems which, unfortunately, have also had a huge
negative impact on the epidemiological situation
and the ability to react in other regions of the
continent and even the world. It has been repeat-
edly emphasized that the existing possibilities for
movement of people between villages and towns
have led to the rapid spread of the virus from east
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to west and only being stopped when it reached
the ocean, a natural barrier.

The problems described above resulted, inter
alia, from the lack of precise action plans, also
at national level, in particular with regard to the
proper functioning of the crisis management sys-
tem. The procedures adopted were so lacking that
they could not cope with the rapidly deteriorating
epidemiological situation. This caused great diffi-
culties in utilizing the international aid that arrived
to countries affected by the pandemic. The lack
of an appropriate system and system manage-
ment has shown that it is not enough to have the
resources alone, when, for various reasons, it is not
possible to provide them to those in need or to
the medical staff involved in the decommission-
ing of the outbreaks. Even large financial outlays
do not bring the expected results without the
support of the entire system.

The actions taken during the course of the Eb-
ola epidemic, as well as the influenza pandemic,
have also shown how important it is to strike the
right balance between limiting the spread of the
disease and minimizing its negative effects. Ac-
cording to several experts [16,17], many places ne-
glected to act in the focal points, focusing entirely
on the isolation of patients, and not on providing
them with adequate medical assistance during
the Ebola epidemic. Isolated people, who virtu-
ally were not granted proper medical care, did
not want to submit themselves to restrictions and
avoided services involved in extinguishing out-
breaks of disease. Only when the population no-
ticed that cured people were returning from the
places of care of the sick it was seen as a positive
turning point of the epidemic. This helped to im-
prove cooperation between the local community
and medical staff.

ACTIONS OF THE AVIATION SECTOR
DURING THE EBOLA VIRUS EPIDEMIC

In addition to the problems in the functioning
of the medical sector, the performance of other
key elements of national response systems has
also been the subject of a lot of controversy.

The functioning of airport services and airline
representatives in the affected countries raised
many doubts [5,18]. For example, out of 7 airlines
using the Monrovia airport (Liberia), 5 have with-
drawn and only 2 have remained. This significantly
reduced the ability to deliver food, disinfectants
and specialist equipment by air, and made it dif-
ficult to evacuate and turnover personnel.

Measures to reduce air communication have
been taken despite clear WHO guidance on the
lack of the need for travel restrictions. These de-
cisions proved to be another negative factor in-
fluencing the correct response to the threat. For
the citizens of the affected countries, this created
a feeling of fear and complete isolation from the
rest of the world. Air traffic restrictions have been
imposed on Liberia, Sierra Leone and Guinea, yet
no restrictions have been imposed on Nigeria,
where, after all, cases have also been confirmed.
This indicates that the WHO’s recommendations
are open to interpretation, which should not be
the case in such an events.

Some countries, without consulting neighbor-
ing countries, decided to close their borders with
the affected countries (e.g. Senegal closed its bor-
der with Guinea). These actions were not justified
in any way and were undertaken contrary to the
clear recommendations of the WHO.

A similar problem arose with the introduction
of screening upon entering and leaving airports,
seaports and at land crossings [18]. The WHO has
developed clear guidelines in this respect, which
state that it is appropriate to introduce ‘exit-only’
screening from countries with persistent virus
transmission [5,6,19]. This was to prevent people
showing symptoms of Ebola infection from be-
ing allowed to travel. In the document entitled
“WHO Interim Guidance for Ebola Virus Disease:
Exit Screening at Airports, Ports and Land Cross-
ings (6 November 2014)", the WHO recommended
the countries with reported Ebola virus transmis-
sion to carry out a screening on departure that
included at least:

- filling in a relevant questionnaire,

- temperature measurement,

— in case a fever was indicated, an assessment
of the health status and the degree of risk
of the fever being caused by the infection with
the Ebola virus.

In accordance with the recommendations, any
person with symptoms corresponding to the Ebo-
la viral disease and those having had contact with
them should not travel [5,19]. The only exception
in this case was transport connected with medi-
cal evacuation. The screening on departure was
introduced by all affected countries where virus
transmission was detected. In most cases, these
activities were carried out with the support of the
CDC. However, experience gained after only two
months of applying that measure has shown that
the real possibilities for detecting cases by that
means are very limited. Among 36,000 people
subjected to screening, only 77 were considered
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likely to be infected. After specialist examinations,

none of the persons confirmed the preliminary di-

agnosis.

However, the WHO did not recommend the use
of screening on entry into countries with persis-
tent virus transmission. The ECDC also stressed
in its recommendations that the introduction
of entry screening can only be considered if there
are doubts about the effectiveness of exit screen-
ing. At the same time, it was stressed that if coun-
tries decide to introduce such a measure, they
should develop precise plans and procedures
so that these actions would not lead to disrup-
tions and delays in international traffic and trans-
port. The WHO also recommended that not only
the policy aspects should be taken into account
in the decision-making process, but also the re-
sults of a thorough analysis of the benefits and
losses of the decisions made. At the same time,
it was recommended to consider the following:

- taking into account the lack of evidence that
screening is effective in preventing or delaying
the spread of infectious diseases,

- in the case of temperature measurement, us-
ing appropriate equipment and ensuring that
it is used by trained personnel,

- taking into account the fact that the use
of temperature measurement as one of the
screening methods requires the development
of methods for further treatment of patients
with elevated temperature [19].

These recommendations were based on ex-
perience from previous epidemics (including
SARS or pandemic influenza), which have shown
that even among infected people, the possibility
of detecting cases by means of this method is very
low and the cost of introducing these measures is
very high. At the same time, they require the use
of appropriate equipment and properly trained
staff. They can also have a very negative impact
on the smooth flow of passenger transport and
the functioning of airports. Despite these recom-
mendations and the lessons learnt from previous
epidemics, particularly SARS, some countries have
decided to introduce this measure as well.

Transportation of samples of biological material
for laboratory tests also turned out to be largely
problematic. Despite quite clear guidelines on safe
transport, many air carriers and delivery companies
did not want to provide these services, justifying
it with concern for the health and safety of staff.

The introduction of quarantine in both West
African countries and the US has been similarly
controversial. In the United States, the CDC de-
cided that quarantine should be compulsory for

all health professionals who have been caring
of patients in affected countries. This was met
with great opposition from many circles, includ-
ing non-governmental organizations [16]. It was
stressed that there was no scientific evidence
of the spread of the virus from persons who did
not show symptoms of the disease and that quar-
antine of returnees from affected areas, but not
from symptomatic areas was therefore a superflu-
ous measure, according to many experts.

Many problems with introducing quarantine
have also been identified in West African coun-
tries. Food and basic disinfectants were often lack-
ing in quarantine facilities. As mentioned above,
this was due to the reduction of air transport,
among others. Additionally, the fact that these
places were protected by the army had a negative
impact on the mental state of the people under-
going quarantine, which contributed to the rising
of an atmosphere of fear and danger.

As in the case of the aforementioned exam-
ples, it is clear that the lessons learned from pre-
vious epidemics are not being used at all in the
case of quarantine. Even a fairly thorough analysis
of the costs and consequences of this measure did
not provide a sufficient argument for decision-
makers.

All the above problems identified in the coun-
tries affected by the epidemic, both at the local
and national level, were compounded by the fact
that WHO did not respond quickly enough despite
the threat signals from non-governmental organi-
zations (including Doctors Without Borders) and,
according to experts the organization’s response
was too late [16]. The response only came when
the number of illnesses and deaths was enormous
and when it was very difficult for the international
community to respond. It is, of course, difficult to
assess accurately how much earlier and more de-
cisive action by the WHO would have helped to
improve the situation, however it is very interest-
ing to compare the situation again with the influ-
enza A(HINT)pdmO09 pandemic, where the WHO
response was considered too early. It has been
repeatedly stated that due to the mild course
of the disease, the WHO response and recom-
mendations should be milder. It is also difficult to
assess whether this criticism has had any impact
in delaying the decisions taken during the Ebola
epidemic.

Particularly intense criticism concerning in-
ternational action was voiced due to inadequate
implementation and enforcement of the IHR 2005
[11,12,16]. This document, based on the SARS con-
clusions, among other things, sets out not only
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the rights and obligations of the various institu-
tions involved in the response, but also, and this is
important in terms of coordination, the range of key
options that Member States should have at their dis-
posal. They cover many aspects of preparation, from
the preparation of staff and medical infrastructure
through communication, surveillance of infectious
diseases, involvement and preparation of all services
involved in the elimination of the threat.

In order to improve preparedness and response
capacity, the WHO has developed specific tools
for capacity assessment. They allow to identify
the strengths and weaknesses in the overall re-
sponse system. Available data [11,12] show that
currently only 20% of WHO Member States have
reported preparedness in the context of having
key response capabilities. However, it should be
stressed that this result may be overestimated due
to the fact that this preparedness is reported on the
basis of self-assessment and may be influenced by
a multitude of factors, including e.g. political factors.
The Ebola epidemic has shown that the WHO does
not have the capacity to enforce the existing require-
ments. Despite Member States accepted the 2005
IHR and the deadlines for improving their systems,
they are not taking sufficient action [15].

The 2005 IHR also defines the WHO Director-
General's duty to declare a Public Health Emergency
of International Concern (PHEIC). However, as the
influenza pandemic has shown, the announcement
of such a state has many consequences not only
in relation to the actions taken by the medical sec-
tor, but also in relation to the possibility / necessity
of implementing measures that may have a huge
impact, for instance, on the political and economic
aspects of a given region [15,17]. During the course
Ebola epidemic, the WHO announced the PHEIC
only in August 2014. According to the experts, this
decision was taken too late, and as it was the solely
responsibility of the WHO Director-General, it was
not possible to consult more widely on it.

DISCUSSION AND CONCLUSION

The above analysis only includes selected exam-
ples of preventive measures that can be taken dur-
ing an outbreak of infectious diseases. Analyzing
the conclusions drawn from the preparation and
response to the influenza pandemic and compar-
ing them with the actions taken during the Ebola
epidemic, we can certainly conclude that it was not
fully drawn from the lessons that influenza, SARS or
MERS gave us [9,16]. Many countermeasures were
taken hastily, sometimes at a higher loss than in the
absence of action in a given area. The absolute lack

of long-term measures and clear procedures to pre-
pare health personnel for an epidemic, or the lack
of adequate medical infrastructure and personal
protective equipment, was very evident. It should
be stressed that all these elements of preparation
were described in the 2005 IHR as basic require-
ments for WHO member countries. Unfortunately,
as shown by the epidemic, there have been insuf-
ficient mechanisms to be used for assessment and
verification of the state of preparation of countries
for this threat. These problems concerned not only
West African countries, but also developed countries
in Europe and America. Many of the problems de-
scribed in the context of the actions presented on
the example of African countries are unfortunately
descriptions of the weaknesses of many other na-
tional systems as well [17].

It is worth noting that during both the influenza
pandemic and the Ebola viral disease epidemic, a very
similar range of action was taken into account. These
included a broad response from the medical sector,
including the preparation of hospitals and other care
facilities, the health protection of health care person-
nel, the surveillance of infectious diseases, and the
use of medicines and vaccines, among others. A wide
group also consisted of so-called non-pharmaceu-
tical measures including, for example, the possibil-
ity of isolation and quarantine, school closures, travel
restrictions or the use of personal protective equip-
ment in the entire population. Communication, both
between response services and with the public, was
an important part of the preparations in each case.

All these measures have already been used in the
past and conclusions as to their effectiveness or lack
thereof were based on the course of previous epi-
demics. In-depth analyses in this respect have been
carried out in connection with pandemic influenza
preparations, during which the validity of the imple-
mentation of specific strategies has been discussed
over the years. Of course, in addition to the epidemio-
logical situation, the analyses also took into account
climatic, geopolitical and cultural differences.

Unfortunately, as the Ebola epidemic has shown,
the solutions developed in many cases have not been
reflected in the response to the threat [16,17]. The
reasons for this state of affairs can be seen, among
others in limited communication between experts
dealing with various infectious diseases, as well as the
multiplicity of existing plans, procedures, strategies
and lack of coordination of activities. Sometimes, as
in the case of previous outbreaks, panic and political
correctness have proved to be more important advi-
sors than scientific reports and previous experiences.

Errors were also due to the lack of a single coher-
ent strategy which would set out the main objectives
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for action during infectious disease outbreaks. It is
extremely important to draw up such a document
beforehand, and not during an epidemic. This will
make it possible to make appropriate arrangements
between the various services in advance, to practice
the assumptions made and to avoid pressure from
politicians, the media and pseudo-experts alike. Such
a strategy, which applies to Poland as well, should
contain the key directions of the country’s response
and long-term planning activities in various areas,
including, above all, precise assumptions concerning
the training of personnel in the field of personal pro-
tection and response during an epidemic of infectious
diseases. It should also specify to what extent training
should be provided to all staff of the medical sector,
and to what extent only to those selected, designated
to respond in situations of similar threats, e.g. adhe-
sion to Poland of a dangerous infectious disease [10].
The strategy should provide for a long-term program
of such training, as a continuous process, combined
with exercises and aptitude tests. The Ebola virus epi-
demic has shown how important it is to properly train
and secure staff - this should be the basis of any na-
tional preparation strategy.

It is necessary to agree precisely upon the as-
sumptions concerning the response during an epi-
demic of infectious diseases, e.g. in the scope of ac-
tivities of the civil aviation sector, the rules of school
closures, or the introduction of isolation and quaran-
tine. All of this goes well beyond the remit of institu-
tions responsible for public health . That is why it is so
important to make others aware of their role, as well
as their responsibility in this type of crisis.

Establishing general rules of response, together
with a clear justification, should be the basis for the
preparation and response of each country. As was
the case during the course of preparation of the pan-
demic influenza plans, these strategies should be
discussed at international level, at the very least by
neighboring countries. Preparations for the influen-
za pandemic have shown that such consultations are
possible and that, even if national assumptions dif-
fer, common solutions and a possible compromise
on discrepancies is achievable.

In order for international action to be carried out
properly, it is necessary to strengthen the role of the
WHO, the weaknesses of which were evident dur-
ing both the influenza pandemic and the Ebola viral
disease epidemic [16]. The role of this organization is
enormous, but it should be able to enforce the accu-
rate, previously accepted assumption of the IHR 2005
better. The current level of implementation of this
document is far from sufficient.

At the European Union level, we should return
to the assumptions of “Generic preparedness”

described, among others, in the Communication
from the Commission to the Council, the Europe-
an Parliament, the European Economic and Social
Committee and the Committee of the Regions on
strengthening coordination on generic prepared-
ness planning for public health emergencies at EU
level (November 2005), which were discussed earlier,
however, due to the influenza pandemic, they have
been pushed aside, or those described later in “Strat-
egy for Generic Preparedness Planning Technical
guidance on generic preparedness planning for
public health emergencies” (April 2011) and Decision
No 1082/2013/EU of the European Parliament and
of the Council of 22 October 2013 on serious cross-
border threats to health. These documents, updated
in accordance with new experience, could form the
basis for further work.

Properly defined cooperation with the media and
education of the public should also be an important
element of the strategy. As shown in previous analy-
ses, these two elements have a great impact on the
correct response during crises and are now a key ele-
ment of the crisis management system in the event
of an epidemic of infectious diseases. It should be
stressed that only long-term educational and aware-
ness-raising action can bring results in this area.

It would seem that the above mentioned conclu-
sions are a rather long list of difficult to implement
requirements, as well as too idealistic an approach
to planning. However, in the authors’ opinion, this is
one of the ways to improve the response, simultane-
ously taking into account such important elements
as the safety of medical personnel or the involve-
ment of the public in the cooperation. This list does
not cover all areas of preparation. It should be devel-
oped in the light of the level of preparation achieved.

According to the authors, the system cannot be
built or even improved during or just before the epi-
demic. Such actions need be done well before the
crisis, so that changes and modifications, sometimes
very controversial, can be made without pressure
and can be tested. Raising public awareness of the
risks, opportunities to contribute to the preparation
and, at the same time, the costs of not participating
in the preparation process is crucial as well. All of this
requires a long-term educational effort, not ad hoc
action.

The epidemic of viral disease Ebola was not
a surprise. It was a crisis that we should have ex-
pected. The approach that ‘it is not our crisis, it is
not our threat’ failed. Changing this mindset in re-
gard to both naturally occurring epidemics and
the possibility of a bioterrorist attack should be
a first step in further preparation.
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31. The International Scientific Conference organized by the European Health Psy-
chology Society (EHPS) took place from August 29th to September 2nd in Padua, Italy.

The aim of the annual EHPS Conference is to present and discuss the latest theo-
retical and practical achievements in the field of health psychology in an international
group of representatives of the world of science, among whom are primarily psychol-
ogists. Particular emphasis is placed on the presentation of the latest ideas and the
evaluation of the effectiveness of different methods of intervention . This year’s EHPS
Conference on “Innovative Ideas in Health Psychology” was inaugurated by Prof. Sa-
bina Cipolleta. During her speech she presented, among others, special guests: Prof.
Fabio Lucidi, Prof. Sherry Pagoto, Prof. Rory O’Connor i Prof. Anmarie Cano. It is worth
noting that during this year's EHPS Conference almost 700 scientists from 47 coun-
tries presented the results of their research. 22 symposia, 43 thematic sessions and 3
poster sessions took place. Polish scientists, comprised of 20 active participants of the
conference, presented mainly posters. In addition, they delivered 10 reports in the-
matic sessions: A. Banik, K. Czekierda, A. tuszczynska (Psychology Department, SWPS-
University of Social Sciences and Humanities in Wroctaw) - ,Health-related quality
of life and self-efficacy among patients with cardiovascular diseases: a meta-analysis”;
B. Basinska (Gdansk University of Technology) - ,Patterns of job-related affect and
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their relation with burnout syndrome: cross-sec-
tional and longitudinal studies”; E. Gruszczynska',
M. Rzeszutek?, E. Firlag-Burkacka® ('Psychol-
ogy Department, SWPS-University of Social Sci-
ences and Humanities in Warsaw, 2University
of Warsaw, 3Warsaw’s Hospital of Infectious Dis-
eases) - ,Social support, stress and affect among
people with HIV/AIDS: a diary study of buffer-
ing hypothesis”;, K. Horodyska, M. Boberska,
M. Kruk, A. kuszczynska (Psychology Department,
SWPS-University of Social Sciences and Humani-
ties in Wroctaw) - ,Parental and child perception
of environment on physical activity and BMI. Lon-
gitudinal dyadic study”; A. Kroemeke', Z. Kwissa-
Gajewska', M. Sobczyk-Kruszelnicka?('Psychology
Department, Warsaw School of Social Sciences
and Humanities, Maria Sktodowska-Curie Memo-
rial Cancer Center-Institute of Oncology in Gliwice)
- “Effects of daily coping on mood in couples
dealing with hematopoietic stem cell transplanta-
tion”; A. Luszczynska, K. Horodyska, M. Boberska,
M. Kruk (Faculty of Psychology, SWPS-University
of Humanities and Social Sciences in Wroctaw) -
“Why are you eating, moment? Mothers’ emotion-
al, restrained, and external eating explaining chil-
dren’s eating styles”; M.M. Matkiewicz (Psychol-
ogy Institute, Cardina Stefan Wyszynski University
in Warsaw) - ,Can the experience of hope increase
the propensity to cope actively in a stressful situ-
ation?”; D. Molek-Winiarska (Wroclaw University
of Economics) - “The use of psychological training
in stress management intervention for extractive
sector employees”; EWilczek-Ruzyczka (Cracow
University A.F. Modrzewski) - “Job burnout and
empathy in physicians and nurses”; K. Zarychta',
M. Kruk!, C. Chan?, A. tuszczynska' ('"Psychology
Department, SWPS-University of Social Sciences
and Humanities in Wroctaw, 2Australian Catholic
University) - ,Health and restrictive eating as me-
diators between appearance evaluations and BMI
reduction in healthy adolescents”.

During the first day of the Conference, 15 the-
matic sessions and 8 symposia were held, cover-
ing, among others, occupational health issues,
mechanisms and adherence in interventions for
patients with chronic diseases, individual differ-
ences in coping as well as their impact on health
behaviors and the results of interventions, new e-
methods in research focusing on pain or how to
improve health care service delivery in the health
care sector. Moreover, one roundtable discussion
took place concerning new methods of teaching
health professionals.

A significant event on the first day of the Con-
ference was the speech of Prof. Lucidi, who spoke

about the use of doping by teenage athletes.
During his speech, he focused mainly on a group
of amateur athletes, reflecting on the mechanisms
regulating the intentions and use of doping as well
as the role that knowledge plays in the prepara-
tion of anti-doping intervention programs. More-
over, on the first day there were also presentations
by Dr. Zarychta and Banik, MSc, which belong to
the research team headed by Prof. Luszczynska,
PhD, as well as a presentation by Basinska, PhD.
The first presentation concerned restrictive eat-
ing as a mediator of the relation between appear-
ance evaluation and BMI in teenagers. The second
was a meta-analysis of the relationship between
health-related quality of life and self-efficacy
in cardiovascular patients. The third presentation
concerned the identification of affective patterns
and their relationship with professional burnout.

During the second day of the Conference there
were 12 thematic panels, 8 symposia and one
roundtable discussion. Researchers discussed,
among others, eating disorders and smarthphone
app-based interventions, stress and coping with
it within a family, pain control, interventions used
in chronic diseases, or new theoretical models
of job demands. The main speaker on that day
was Prof. Pagoto, who spoke about the role of “so-
cial media” in research and promotion of health-
promoting behaviors. Moreover, in one of the
thematic panels, Dr. Molek-Winiarska presented
the results of research on the effectiveness of re-
ducing occupational stress in copper mine em-
ployees. Whereas, in another thematic panel, Prof.
Wilczek-Ruzyczka talked about professional burn-
out and doctors and nurses’ sense of empathy.

During the next day of the conference, 16 the-
matic panels, 6 symposia and two discussions
were held. The topics discussed mainly concerned
the determinants of wellbeing and predictions
of behavior and health in various social groups.
Again, the effects of using new technologies
in health promotion and in crisis intervention were
discussed, in several panels. One of the thematic
panels also concerned the cognitive and physical
functioning of older people. The main speaker on
that day was Prof. O'Connor, who gave a presenta-
tion on the model of explaining the implementa-
tion of suicidal behaviors.

During the third day of the Conference, a pres-
entation on the perception of physical activity by
the parent and her relationship with BMI of the
child was also given by Horodyska, MSc, a mem-
ber of the research team of Prof. tuszczynska.
Whereas, Prof. tuszczynska presented the results
of research on the maternal eating style and its
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relation to the eating style of overweight chil-
dren. Moreover, during another thematic session,
Dr. Matkiewicz presented the results of research
on the role of experiencing hope emotions in ac-
tive stress management.

During the last day of the conference there were
5 thematic panels and 3 symposia. Issues were
raised in relation to: social support, functioning
after transplantations, using qualitative methods
in the evaluation of interventions related to be-
havioral change. The main speaker was Prof. An-
marie Cano with a presentation on how to support
people with chronic pain and their relatives. Prof.
Cano encouraged to consider whether, in fact, any
behavior of the patient that results from chroni-
cally experienced pain should be extinguished.
At the end of her presentation, she shared her own
experience of using mindfulness and acceptance
strategies in working with couples in which one
person is experiencing chronic pain. Additionally,
during the last day of the conference, the results

of the research were presented by Dr. Kroemeke
and Dr. Gruszczynska. Dr. Kroemeke's speech con-
cerned the impact of daily stress management
on the emotional state of patients after haema-
topoietic stem cell transplantation (HSCT) and
their partners. In turn, Dr. Gruszczynska referred
to the results of the study concerning the impact
of social support on the relationship between
daily stress and the affective state of people living
with HIV/AIDS experienced at the end of the day.

Summarizing this year’s EHPS Conference, it is
worth adding that apart from lectures, thematic
sessions and discussions, there were also 7 work-
shops improving practical skills of providing psy-
chological support and psychotherapeutic work,
as well as improving knowledge and skills of sta-
tistical data analysis, and writing scientific articles.
Moreover, during the last day an announcement
was made that next year’s EHPS Conference will
take place in Galoway, Ireland.
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cussion, Conclusions, Acknowledgements, Glos-
sary and References);
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the level of knowledge about the problem at the
beginning of the investigation.
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ing controls, such as age, gender, inclusion and
exclusion criteria, (the circumstances for rejection
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omization and masking (blinding) method. Use
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ficient detail to allow other scientists to reproduce
the results. Name and references to the estab-
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using them should be provided along with the
evaluation of their limitations. Names of chemi-
cals and devices used should be followed by the
information on the manufacturer (name, city, and
country) set in parentheses. Please provide gener-
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The statistical methods should be described
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cal standards of the responsible committee on
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or with the 2008 revision of the Helsinki Declaration.
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of the paper and assess its support. Do not du-
plicate data in graphs and tables. Give numbers
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results should be presented in a logical sequence
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and their limitations, including implications for
future research. The discussion should confront
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quoted in the text.

Conclusions should be linked with the goals
of the study. State new hypotheses when warrant-
ed. Include recommendations when appropriate.
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pletely supported by the obtained data should
be avoided.
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ing opportunities they provide. List all authors
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screens]. Retrieved 25 January 2013 from: http://
www.cdc.gov/ncidod/EID/eid.htm.

Electronic resource
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Retrieved 9 January 2013 from https://www.hon.
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Article, no author given

Cancer in South Africa [editorial]l. S Afr Med
J1994:84:15.

Book, personal author(s)

Lazarus RS, Folkman S. Stress, appraisal and cop-
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Norman 1J, Redfern SJ, eds. Mental health care for
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Institute of Medicine (US). Looking at the future
of the Medicaid program. Washington: The Insti-
tute; 1992.

Chapter in a book

Charzewska J, Wajszczyk B, Chabrom E, Rogalska-
Niedzwiedz M. Aktywnos¢ fizyczna w Polsce
w roznych grupach wedtug wieku i ptci. In: Ja-
rosz M, ed. Otytos¢, zywienie, aktywnosc fizyczna
i zdrowie Polakéw. Warszawa: Instytut Zywnosci
i Zywienia; 2006:317-339.

Conference proceedings

Kimura J, Shibasaki H, eds. Recent advances
in clinical neurophysiology. Proceedings of the
10th International Congress of EMG and Clinical
Neurophysiology; 1995 Oct 15-19; Kyoto, Japan.
Amsterdam: Elsevier; 1996.

Conference paper

Bengtsson S, Solheim BG. Enforcement of data
protection, privacy and security in medical infor-
matics. In: Lun KC, Degoulet P, Piemme TE, Rien-
hoff O, eds. MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sep
6-10; Geneva, Switzerland.

Avoid using abstracts or review papers as ref-
erences. Unpublished observations and personal
communications can not be used as references.
If essential, such material may be incorporated
in the appropriate place in the text.

Tables. Type or print out each table on a sepa-
rate sheet of paper. Do not submit tables as pho-
tographs. Assign consecutive tables Arabic nu-
merals in the order of their first citation in the text,
and supply a brief title for each. Give each column
a short or abbreviated heading. The title should
not repeat the information given in the headings.
Use tables in order to present the exact values
of the data that cannot be summarized in a few
sentences in the text. Place explanatory matter
in footnotes, not in the heading. Explain in foot-
notes all nonstandard abbreviations that are used
in each table. For footnotes use the following sym-
bols, in this sequence: *1,+,8,I1,$,**11,%,...

Never present the same data in more than one
way: present them in a table OR a figure. Data
should be organized so that related elements
read downward, not across. The data arranged in
columns should correspond to the time sequence
of their collection when read from left to right.
Each column heading for numerical data should
include the unit of measurement applied to all the

data under the heading. Choose suitable SI units,
so that the values given in the table should fall
within the range of 0-999. Large numbers can be
expressed in smaller units with appropriate col-
umn headings. Tables should not ordinarily occupy
more than 20% of the space in a journal article.

Identify statistical measures of variations such
as standard deviation and standard error of the
mean. Do not use internal horizontal and vertical
rules. Be sure that each table is cited in the text.

If you use data from another published
or unpublished source, obtain permission and ac-
knowledge them fully.

Figures Photographs must be sharp and deliv-
ered in high-quality electronic format. The reso-
lution of color images should also be at least 300
dpi. All color art should be in RGB format. Please
submit files in TIFF or JPG. Only Times, Helvetica,
Arial, or Symbol fonts should be used. Using other
fonts may result in lost or improperly converted
characters. Figures should be numbered (with Ar-
abic numerals) consecutively according to the or-
der in which they have been first cited in the text.
Figures should contain the following information:
(a) figure title; (b) all the necessary explanations
of symbols and findings, written continuously;
(c) statistics. Do not put the title of the figure
on the figure! Several figures related to the same
patient, i.e. exercise/task shown in steps, should
be labeled Figure 1 A, B, C, etc. rather than Figures
1, 2, 3. Symbols should be consistent throughout
a series of figures. Use simple symbols, like closed
and open circles, triangles and squares. Different
types of connecting lines can be used. The mean-
ings of symbols and lines should be defined in the
legend. The axes should be equal in length so as
to make the diagrams square. Each axis should be
labeled with a description of the variable it repre-
sents. Only the first letter of the first word should
be capitalized. The labeling should be parallel
with the respective axis. Axes should not extend
beyond the last numeral, and should never be ter-
minated by arrows. Choose units so that the val-
ues expressed may fall within the range between
0 and 999.

Graphs or charts must be provided as com-
plete Excel files. Do not draw three-dimensional
graphs if not absolutely necessary. Do not shade
the background. Do not use grids.

Photomicrographs should have internal scale
markers. Symbols, arrows, or letters used in pho-
tomicrographs should contrast with the back-
ground. If photographs of people are used, either
the subjects must not be identifiable or their pic-

44 | 2017 |Volume 23 | Issue 2 |

www.pjambp.com



Information

tures must be accompanied by written permission
to use the photograph.

If a figure, graph, chart, photomicrographs,
diagram etc. has been published, acknowledge
the original source and submit written permis-
sion from the copyright holder to reproduce the
material. Permission is required irrespective of au-
thorship or publisher, except for documents in the
public domain.

Units of Measurement. Measurements of length,
height, weight, and volume should be reported
in metric units (meter, kilogram, or liter) or their
decimal multiples. Temperatures should be given
in degrees Celsius. Blood pressures should be giv-
en in millimeters of mercury.

Abbreviations and Symbols. Use only stand-
ard abbreviations. Avoid abbreviations in the title
and abstract. The full term which an abbreviation
stands for should precede its first use in the text
unless it is a standard unit of measurement.
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- Authorship Statement.
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